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A new water-soluble embedding  agent,  tr ial  
p roduc t  CIBA X 133/20971 has recently been 
in t roduced  for selected electron microscopic 
investigations (1). D u r c u p a n  subsequently proved 
to be miscible wi th  the water-insoluble epoxy 
resin Araldi te  2 which  is commonly  used for tissue 
embedding  (2). In  this way, an imal  tissues can  be 
embedded  in Araldi te  wi thout  being b rough t  into 
contact  wi th  e thanol  or acetone. By replacing 
D u r c u p a n  wi th  Araldi te  as final embedding  
medium,  u l t r a th in  sections are more readily 
obta ined  t han  by employing D u r c u p a n  alone. T h e  
method  described below displays some points of 
resemblance to the one devised by Craig et al. (3) 

for Epon 812. 

M A T E R I A L S  A N D  M E T H O D S  

Liver, kidneys, and  pancreas  of white  rats were 
fixed in 2 per  cent  osmium tetroxide for 1 hour  
a t  a t empera tu re  of 4°C. The  tissue was then 
dehydra ted  at  a t empera ture  of 4°C in accordance 
wi th  the following schedule : - -  

Time  Water Durcupan 

per cent per cent 

15-30 min. 50 50 
1 5-30 min. 30 70 
15-30 rain. 10 90 
30~0  min - -  1 O0 
30-60 rain. - -  100 

The  tissue, now free of water  and  impregnated  
wi th  D u r c u p a n  at room tempera tu re  was em- 

x Commercially available under the registered trade 
mark Durcupan (Fluka AG., Buchs, Switzerland). 
2 Registered trade mark of CIBA Ltd. 

bedded in Araldi te  by passing it t h rough  the 
following sequence of baths,  Araldi te  I I  being 
kept  at  5 0 ° C : - -  

Time  Durcupan Araldite I Araldite I I  

per cent per cent per cent 

1 hr. 70 30 
1 hr. 50 50 - -  

Several hrs. 30 70 - -  
or overnight 

1 h r .  - -  1 0 0  

3 X 30 rain. - -  - -  100 

Araldi te  I consists of Araldi te  M (10 ml) and  
ha rdene r  964 B (10 ml) ;  Araldi te  I I  contains in 
addi t ion the  accelerator  964 C (0.4 ml). T h e  tissue 
was allowed to ha rden  for 24 to 48 hours  at  a 
t empera ture  of 50°C. 

T h e  blocks thus obta ined  were cut  wi thou t  
difficulty. U l t r a th in  sections were produced by 
cut t ing wi th  a d i amond  knife on a Por ter-Blum or 
LKB microtome. 

For  the mater ia l  shown in Figs. 1, 2, and  5 the 
staining agent  used was lead hydroxide (4); in 
Figs. 3 and  6 it was a mixture  of sa turated u rany l  
acetate and  1 per  cent  potassium p e r m a n g a n a t e  
(5), wi thout  washing wi th  citric acid, and  in Fig. 
4 it was sa turated uranyl  acetate. 

T h e  microscope employed was an  Elmiskop I, 
opera ted wi th  a double  condenser  and  a 50 # 
objective aperture.  

O B S E R V A T I O N S  

Fig. 1 shows a segment from the cytoplasm of a ra t  
liver cell. Besides the mi tochondr ia  wi th  thei r  
characterist ic  in ternal  structure,  one can also see 
parts  of the  Golgi appara tus  and  of the endo- 
plasmic ret iculum, the s tructure of which  is more  
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clearly visible in Fig. 2. A cut microbody (6) can 
be observed in the center of Fig. 1. If the section 
has been suitably cut, the dense core of the 
microbodies displays parallel striations, the period 
of which, measured with a microdensitometer, is 
approximately 48 A (Fig. 3). 

Fig. 4 shows a section through three exocrine 
pancreatic cells bordering on a gland duct. Dense 
zymogen granules and a few mitochondria can be 
seen in the cytoplasm which is rich in endoplasmic 
reticulum. The nuclei of the pancreatic cells some- 
times contain dense granules measuring 100 to 250 
m~ in diameter (Fig. 5). It  is not possible to 
decide whether there is a connection between 
these granules and the "perichromatin granules" 
described by Watson (7). 

Fig. 6 represents a segment from an epithelial 
cell of the proximal tubule of the kidney. The  
invaginations of the cell membrane display a 
distinct double structure (insert, Fig. 6). 

S U M M A R Y  

A new method for embedding animal tissues 
without using either ethanol or acetone as dehy- 
drating agent has been described. Ultrathin 
sections are readily obtained. 
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Abbreviat ions  

bin, basement membrane 
cm, cell membrane 
d, pancreatic duct 
er, endoplasmic reticulum 
G, Golgi apparatus 

m, mitochondrion 
rob, microbody 
N, nucleolus 
nm, nuclear membrane 
z, zymogen granule 

FIGURE l 

Part of a rat liver cell. X 27,000. 

FIGURE 

Ergastoplasmic profiles of a hepatic cell. X 28,000. 

FIGURE 3 

Microbody with dense core showing striations. X 128,000. 
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FIGURE 4 

Exocrine pancreatic cells bordering on a pancreatic duct. X 5,000. 

FIGURE 5 

Nucleus of a pancreatic cell with intranuclear dense granulcs (arrows). X 17,000. 

FIGURE 6 

Part of an epithelial cell of the proximal tubule of rat  kidncy. X 36,000. Insert  showing 
double structure of the cell mcmbranc.  X 90,000. 
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